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Usability of the VuFind Next-Generation Online Catalog
VuFind incorporates many of the interactive web and social media technologies that the public uses online, including features from online booksellers and commercial search engines. The VuFind search page is simple, containing only a single search box and a dropdown menu that gives users the option to search all fields or to search by title, author, subject, or ISBN/ISSN (see figure  1 ). To combine searches using Boolean logic or to limit to a particular language or format, the user must use the advanced search feature (see figure 2) . The recordresults page displays results vertically, with each result containing basic item information, such as title, author, call number, location, item availability, and a graphical icon displaying the material's format. The results page also has a column on the right side displaying "facets," which are links that allow a user to refine their search and browse results using catalog data contained within the result set (see figure 3 ). VuFind also contains a variety of Web 2.0 features, such as the ability to tag items, create a list of favorite items, leave comments about an item, cite an item, and links to Google Book previews and extensive author biographies data mined from the Internet. Corresponding to the beginning of the VuFind trial at UIUC, the university library purchased reviews, synopses, and cover images from Syndetic Solutions to further enhance both VuFind and the existing WebVoyage catalog. An additional appealing aspect of VuFind was its speed; the CARLI installation of WebVoyage is slow to load and is prone to time out while conducting searches.
The UIUC library first provided VuFind (http:// www.library.illinois.edu/vufind) at the beginning of the 2008 fall semester and expected it to be trialed through the end of the spring semester 2009. Use statistics show that throughout the fall semester (September through December), there were approximately six thousand unique visitors each month, producing a total of more than thirty-eight thousand visits. Spring statistics show use averaging more than ten thousand visitors a month, an increase most likely from word-of-mouth.
Librarians at both UIUC and CARLI were interested in what users thought about VuFind, especially in relation to the usability of the interface. With this in mind, the library launched several forms of assessment during the spring semester. The first was a quantitative survey based on Yale's VuFind usability testing. 3 The second was a more extensive qualitative usability test that had users conducting sample searches in the interface and telling the facilitator their opinions. This article will discuss the hands-on usability portion of this study. Survey responses that support the results presented herein will be reported in a separate venue. One cannot discuss next-generation catalogs without mentioning the metadata that underlie OPAC systems. Some librarians view the interface as only part of the problem of library catalogs and point to cataloging and metadata practices as the larger underlying problem. Many librarians view traditional cataloging using Machine-Readable Cataloging (MARC), which has been used since the 1960s, as outdated because it was developed with nearly fifty-year-old technology in mind. 8 However, because MARC is so common and allows cataloging with a fine degree of granularity, current OPAC systems still utilize it. Librarians have developed additional cataloging standards, such as Dublin Core (DC), Metadata Object Description Schema (MODS), and Functional Requirements for Bibliographic Records (FRBR), but none of these have achieved widespread adoption for cataloging printed materials. Newly developed catalog projects, such as eXtensible Catalog, are beginning to integrate these new metadata schemas, but currently others continue to use MARC. Many librarians also advocate to integrate folksonomy, or user tagging, into library catalogs. Folksonomy is used by many library websites, most notably Flickr, Delicious, and LibraryThing, each of which store user-submitted content that istagged with self-selected keywords that allow for easy retrieval and discovery. 10 VuFind integrates tagging into individual item records
■ ■ Literature Review
Librarians have complained about the usability of online catalogs since they were first created. 4 When Amazon.com became the go-to site for books and book information in the early 2000s, librarians and their users began to harshly criticize both OPAC interfaces and metadata standards. The test used was developed from a statewide usability test of different catalog interfaces usedin Illinois. The test was adapted using the same sample searches, but was customized to the features and uses of VuFind (see appendix). The VuFind test was similar to the original test to allow a comparison of other catalog interfaces to VuFind for internal evaluation purposes. I designed the test to allow subjects to perform a progressively complicated series of sample searches using the catalog while the moderator pointed out various features of the catalog interface. Subjects were also asked what they thought about the search result sets and their opinions of the interface and navigation; they also were asked to perform specific tasks using VuFind. The tasks were common library-catalog tasks using topics familiar at undergraduate-level students. The tasks ranged from a keyword search for "global warming" to a more complicated search for a specific compact disc by the artist Prince. The tasks also included using the features associated with creating and using an account with VuFind, such as adding tags and creating a favorite items list. Through completing the test, subjects got an overview of VuFind and were then asked to draw conclusions about their experience and compare it to other library catalogs they have used.
The tests were performed in a small meeting room with one workstation set up with an install of the Morae software, a microphone, and a web camera. Morae is a very powerful software program developed by TechSmith that records the screen on which the user is interacting with an interface, as well as environmental audio and video. Although the study did not utilize all the features of the Morae software, it was invaluable to the researcher to be able to review the entire testing experience with the same detail as when the test actually occurred in person. The study was carried out with the researcher sitting next to the workstation asking subjects to perform a task from the script while Morae recorded all of their actions. Once all fifteen subjects completed the test, the researcher watched the resulting videos and coded the answers into various themes on the basis of both broad subject categories and individual question answers. The researcher then gathered the codes into categories and used them to further analyze and gain insight into both the useful features of and problems with the VuFind interface.
■ ■ Analysis
Participants generally liked VuFind and preferred it to the current WebVoyage system. When asked to choose which catalog they would rather use, only one person, a faculty member, stated he would still use WebVoyage. This faculty but does not pull tags from other sources; rather, users must tag items individually.
Additionally, next-generation catalogs offer a search mechanism that focuses on discovery rather than simply searching for library materials. Users, accustomed to new ways of searching both on the Internet and through commercial library indexing and abstracting databases, now search in a fundamentally different style than they did when OPACs first became a part of library services. The online catalog is now just one of many tools that library users use to locate information and now covers fewer resources than it did ten to fifteen years ago. Library users are now accustomed to using a single search box, such as with Google; they also use nonlibrary online tools to find information about books and no longer view library catalogs as the primary place to look for books.
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As users are no longer accustomed to using the controlled language and particular searching methods of library catalogs because they have moved to discovering materials online, libraries must adapt to new way of obtaining information and focus not on teaching users how to locate library materials, but give them the tools to discover on their own. 12 VuFind is one option among many in the genre of next-generation or discovery-catalog tools.
■ ■ Methods
The study employed fifteen subjects who participated in individual, hands-on usability test sessions lasting an average of thirty minutes. I recruited volunteers though several methods, including posting to a university faculty and staff e-mail discussion list, an e-mail discussion lists aimed toward graduate students, and flyers in the undergraduate library. All means of recruitment stated that the library sought volunteer subjects to perform a variety of sample searches in a possible new library catalog interface. I also informed subjects that there was a gift card as a thank you for their time. All subjects had to sign a human subjects statement of informed consent approved by the University of Illinois Institutional Review Board.
I sought a diverse sample, and therefore accepted the first five volunteers from the following pools: faculty and staff, graduate students, and undergraduate students. I felt that these three user groups were distinct enough to warrant having separate pools. The number of five users in each group was chosen because of Jakob Nielsen's statement that five users will find 85 percent of usability problems and that fifteen users will discover all usability problems. 13 Although I did not specifically aim to recruit a diverse sample, the sample showed a large diversity in areas including age, library experience, and academic discipline. All subjects stated they had some experience though there were questions as to how results were deemed relevant to the search statement as well as how they were ranked. Participants were then asked to look at the right sidebar of the results page, which contains the facets. Most users did not understand the term "facets," with faculty and staff understanding the term more than graduate and undergraduate students did. One faculty member who understood the term facet noted that "facets are like a diamond with different sides or ways of viewing something." However, when asked what term would be better to call the limiting options other than facet, several users suggested either calling the facets "categories" or renaming the column "Refine Search," "Narrow Search," or "Sort Your Search."
Participants were then asked to find how to see results for other I-Share libraries. Only two faculty members found I-Share results quickly, and just half of the remaining participants were able to find the option at all. When asked what would make that option easier to find, most said they liked the wording, but the option needed to stand out more, perhaps with a different colored link or bolder type. Two users thought having the location integrated as a facet would be the most useful way of seeing it. Participants, however, quickly took to using the facets, as they were asked to use the climate change search results to find an electronic book published in 2008. No user had problems with this task, and several remarked that using facets was a lot easier than limiting to format and year before searching.
The next task for participants was to open and examine a single record within their original climate change results (see figures 4 and 5). Participants liked the layout, including the cover image with some brief title information, and a tabbed bar below showing additional information, such as more detailed description, holdings information, a table of contents, reviews, comments, and a link to request the item. Several users remarked that they liked having information contained under tabs, but VuFind organized each tab as a new webpage that made going back to previous tabs or the results page cumbersome. The only problem users had with the information contained within the tabs was the "staff view," which contained the MARC record information. Most users looked at the MARC record with confusion, including one graduate student who said, "If the staff view is of no use to the user, why even have it there?" One other useful feature that individual records in VuFind contain is a link to an overlay window containing the full citation information for the item in both APA and MLA formats. Users were able to find this "Cite This" link and liked having that information available. However, several participants noted that citation information would be much more beneficial if it could be easily exported to Refworks or other bibliographic software.
The next several searches used progressively higher-level member thought most of his searches were too advanced for the VuFind interface and needed options that VuFind did not have, such as limiting a search to an individual library or call number searching. This user did, however, specify that VuFind would be easier to use for a fast and simple search. Other users all responded very favorably to VuFind, liking it better than any other online catalog they have used, with most stating that they wanted it as a permanent addition to the library. The most common responses to Vufind were that the layout is easier on the eyes and displayed data much better than the WebVoyage catalog; there were no comments about actual search results. Several users stated that it was nice to be able to do a broad search and then have all limiting options presented to them as facets, allowing users to both limit after searching and letting them browse through a large number of search results. One user, an undergraduate student, stated she liked VuFind because it "was new" and she always wants to try out new things on the Internet. The first section of the usability test asked users to examine both the basic and advanced search options. Users easily recognized how the interface functioned and liked having a single search box as the basic interface, noting that it looked more like a web search engine. They also recognized all of the dropdown menu options and agreed that the options included what they most often searched. However, four users wanted a keyword search. Even though there is not a keyword search in WebVoyage and there is an "all fields" menu option, participants seemed to think of the one box search universally as a keyword search and wanted that to be the default search option. One participant, an international graduate student, remarked that keyword is more understood by international students than the "all fields" search because, internationally, a field is not a search field but a scholarly field such as education or engineering.
In the advanced search, all users thought the search options were clear and liked having icons to depict the various media formats. However, two users did remark that it would be useful to be able to limit by year on the advanced search page. The advanced search also is where the user can select one of seven languages, all of which are considered western languages, including Latin and Russian. Two users, both international graduate students, stated that more languages would be beneficial, especially Asian and more Slavic languages. The University of Illinois has separate libraries for Asian and Slavic materials, and these two participants said it would be useful to have search options that include the languages served by the libraries.
The first task that participants were asked to do was an "all fields" search for "climate change." They were instructed to look at the results page and an individual record to give feedback as to how they liked the layout and what they thought of the search results. Upon looking at the results, all participants thought they were relevant, to items in which James Joyce is the author, no participant had any problems, though several pointed out that there were three facets using his name-Joyce, James; Joyce, James Avery; and Joyce, J. A.-because of inconsistencies in cataloging (see figure 6 ).
Participants were next asked to search for an audio recording by the artist Prince using the basic (single) search box. Most participants did an "all fields" search for Prince and attempted to use the facets to limit by a particular format. All but one was confident that they achieved the proper result, but there was confusion about the format. Some participants were confused as to what format an audio recording was because the corresponding facet was for a music recording. A couple of users thought "audio recording" could be a spoken-word recording. Most participants preferred that the format facets be more concrete toward a single actual physical format, such as a record, cassette, or a compact disc (see figure 7) . Physical formats appeared to resonate more with users than the broad cataloging term of "music recording." A more specific format type (i.e., compact disc) is contained in the call number and should be straightforward to pull out as a facet. It appears VuFind pulls the format information from MARC field 245 subfield $h for medium rather than the call number (which at Illinois can specify the format) or the 300 physical description field or another field such as a notes field that some institutions may use to specify the exact format.
However, when participants were asked to further use facets to find Prince's first album, 1978's For You, limitations with VuFind became more apparent. Each participant used a different method to search for this album, and none actually found the item either locally or in I-Share, though the item has multiple copies available in both locations. Most participants tried initially limiting by date because they were given that information. However, VuFind's facets focus on eras rather than specific years, which participants stated was frustrating as many items can fall under a broad era. Also, the era facets brought up many more eras than one would consider an audio research skills and showed problems with both VuFind and the catalog record data. The first search asked participants to do an "all fields" search for James Joyce. All were able to complete the search, but there was notable confusion as to which records were written by James Joyce and which were items about him. About half of the first-page results for this search did not list an author on the results page. VuFind appears to pull the author field on the results page from the 100 field in the MARC record, so if the 700 field is used instead for an editor, this information is not displayed on the results page. Individual records do substitute the 700 field if the 100 field is not present, but this should also be the case on the initial results screen as well. Several users thought it was strange that the results page often did not list the author, but an author was listed in the individual record. Additionally, when asked to use the facets to limit Figure 7 . Format Facet about both the reviews and comments that could be seen in the various records participants were asked to examine. Many of the participants wanted more information as to where the reviews came from because this information was not clear. They also wanted to know whether the reviews or comments from catalog users had any type of moderation by a librarian. For the most part, participants liked having reviews inside the catalog records, but they liked having a summary even more. Several users, all graduate students, expressed concern about the objectiveness of having reviews in the catalog, especially because it was not clear who did the review and feared that reviews may interject some bias that had no place in a library catalog record. One of these participants stated, "If I wanted reviews, I would just go to Amazon. I don't expect reviews, which can be subjective, to be in a library catalog-that is too commercial." Several undergraduate participants stated that reviews helped them decide whether the book was something that would be useful to them.
The final task of the usability test asked participants to create an account with VuFind because it is not connected to our user database. Most users had no problems finishing this task, though they found some problems with the interface. First, it was not clear that users had to create an account and could not log in with their library number as they did in the library's OPAC. Second, the default field asks users for their barcode, which is not a term used at UIUC (users are assigned a library number). Once logged in, participants were satisfied with the menu options and how their account information was displayed. Finally, participants were asked, while logged in, to search for a favorite book and add it to their favorites list. All users liked the favorites-list feature, and many already knew of ways they could use it, but several wished they could create multiple lists and have the ability to arrange lists in folders.
■ ■ Discussion
Participants thought favorably of the VuFind interface and would use it again. They liked the layout of information much more than the current WebVoyage interface and thought it was much easier to look at. They also had many comments that the color scheme (yellow and grey) was easier than the blues of the primary library OPAC. VuFind also had more visual elements, such as cover images and icons representing format types that participants also commented on favorably.
When asked to compare VuFind to both the WebVoyage catalog and Amazon, only one participant indicated a preference for Amazon, while the rest preferred VuFind. The user who specified Amazon, a faculty member, stated that that was where he always started searching for books; he would then search for specific titles in the recording, such as the 15th century. Granted, the 15th century probably brings up music that originated in that era, not recorded then, but participants wanted the date to correspond to when an item was initially published or released. It appears that VuFind pulls the era facet information from the subject headings and ignores the copyright or issue year. To users, the era facets are not useful for most of their search needs; users would rather limit by copyright or the original date of issue.
Another search that further highlighted problems searching for multimedia in VuFind is the title search participants did for Gone with the Wind. Everyone thought this search brought up relevant results, but when asked to determine whether the UIUC library had a copy of the DVD, many users expressed confusion. Once again, the confusion was based on the inability to limit to a specific format. Participants could use the facets to limit to a film or video, but not to a specific format. Several participants stated that they needed specific formats because when they are doing a comparable search, they only want to find DVDs. However, because all film formats are linked together under "Film/Video," they must to go into individual records and examine the call number to determine the exact format. Most participants stated clearly that "DVD" needed to be it's own format facet and that entering a record to find the format required too much effort. Participants also expressed frustration that the call number was the only place to determine specific format and believed that this information should be contained in the brief item information and not buried in the tabbed areas.
The frustrations with the lack of specific formats also were evident when participants were asked to do an advanced search for a DVD on public speaking. All users initially thought the advanced search limiter for film/video was sufficient when they first looked at the advanced search options. However, when presented with an actual search ("public speaking"), they found that there should be more options and specific format choices up-front within the advanced search.
Another search that participants conducted was an author search for Jack London. They then used the facets to find the book White Fang. This search was chosen because the resulting records are mostly for older materials that often do not contain a lot of the additional information that newer records contain. Participants looked at a specific record and then were asked what they thought of the information that was displayed. Most answered that they would like as much information as you can give them, but were accepting of missing information. Several participants stated that most people already know this book and thus did not need additional information. However, when pressed as to what information they would like added to the record, several users stated a summary would be the most useful.
Additionally, several users asked for more information the simplicity of the favorites listing feature, the difficulty of linking to other I-Share library holdings, and the difficulties in using the facet categories.
■ ■ Implications
I intend to continue to perform similar usability tests on next-generation catalogs on a trial basis to examine one aspect regarding the future of online catalogs at UIUC. UIUC is looking at various catalog interfaces, of which VuFind is one option, to see which best meets the needs of our users. Users stated multiple times during testing that they find the current WebVoyage interface to be very frustrating and will accept nearly anything that is an improvement, even if the new interface has some usability issues. VuFind is not perfect for all searches, as shown by a lack of a call number search and the limitations in searching for multimedia options, but it does provide a more intuitive interface for most patrons. The future of VuFind at UIUC is still open. Development is currently stalled because of a lack of developer updates and internal staffing constraints both at UIUC and CARLI. However, because VuFind is open-source, and the only ongoing cost is that of server maintenance, both CARLI and the library are continuing to display it as an option for searching the catalog. Both CARLI and UIUC are closely examining other options for catalog interfaces that would provide patrons with a better search experience, but they have taken no further action to permanently adapt either VuFind or to demo other options.
Despite its limitations, VuFind is still a viable option for libraries with substantial technology expertise that are interested in a next-generation catalog interface at a low price. Although it does have limitations, it has a better out-of-the-box interface than traditional OPACs and should be considered alongside commercial options for any library thinking of adapting a catalog interface overlay. This usability test focused on one institution's installation of VuFind, which may or may not apply to other installations and other institutional needs. It would be interesting to study an installation of VuFind at a smaller, nonresearch institution, where users have different searching needs and expectations related to a library's OPAC. library catalog to check availability. Other participants who made comments about Amazon stated that it was commercial and more about marketing materials, while the library catalog just provided the basic information needed to evaluate materials without attempting to sell them to you. Several participants also stated they checked Amazon for book information, but generally did not like it because of its commercial nature; because VuFind provides much of the same information as Amazon, they will use VuFind first in the future. Participants also thought Amazon was for a popular and not scholarly audience, making it not useful for academic purposes. Most users did not have much to say about the WebVoyage OPAC, except it was overwhelming, had too many words on the result screen, and was not pleasantly visual.
Participants were also asked to look at VuFind, Amazon, and WebVoyage from a visual preference. Again, participants believed that VuFind had the best layout. They liked that VuFind had a very clean and uncluttered interface and that the colors were few and easy on the eye. They also commented about the visuals contained (cover art and icons) in the records and the vertical orientation of VuFind (WebVoyage has a horizontal orientation) to display records. They also liked how the facets were displayed, though two users thought they would be better situated on the left side of the results because they scan websites from the left to the right. The one thing that was mentioned several times was VuFind's lack of the star rating system that Amazon uses to quickly rate an item. Participants thought such a system might be better than reviews because it allows users to quickly scan through the item and not have to read through multiple reviews.
When asked to rate the ease of use for VuFind, with 1 being easy and 5 being difficult, participants rated it an average of 1.92. Faculty rated the ease at 1.6, graduate students at 1.75, and undergraduates at 2.8. Undergraduates were more likely to get frustrated at media searching and thought that some of the facets related to media items were confusing, which they used to explain their lower scores. However, when asked if they would rather use VuFind over the current library catalog (WebVoyage), all but one participant enthusiastically stated they would use VuFind. Most users stated that although VuFind was not perfect, it was still much better than the other library catalog because of the better layout, visuals, and ability to limit results. The only user that specified they would still rather use the WebVoyage catalog believed it had more options for advanced search, such as call number searching, which VuFind lacked.
There are, however, several changes that could make VuFind more useful to our users that came out of usability testing. Some of these are easy to implement on a local level, and others would improve the base build of VuFind. A number of issues arose from usability testing, but the largest issues are the lack of Refworks integration,
